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Executive Summary

The Coastal Texas Protection and Restoration Feasibility study contains multiple measures that
require significant amounts of clay, silt, and sand material for construction. A material source
investigation was conducted to identify potential borrow sources for the Coastal Storm Risk
Management (CSRM) and Ecosystem Restoration (ER) measures proposed for the Tentatively

Selected Plan (TSP). A preliminary costing analysis was conducted to determine viable

sediment sources. A summary of the analysis is shown below.

CSRM Alternative A:

CSRM Alternative A involves construction of levees along the Galveston Island and Bolivar
Peninsula. For this analysis it was assumed that clay material would be used to construct the
levees. Multiple sediment sources were investigated including commercial sourcing of material
and acquiring land to source material from the Beaumont Clay formation. A summary of the
advantages of each clay source is shown below in Table 1.

Table 1. Advantages and Disadvantages of CSRM Alternative A potential clay material

sources

Commercial
Sources

Contractor
Sourced
Through Land
Acquisition

T Borrow site management and
land acquisition would not be
required.

1  Potential to acquire land close
to the project sites mitigating
transportation costs.

1  Could potentially allow for
trucking or barging to be
options for transporting
materials to the sites.

Multiple borrow sources run by
multiple companies would be
required.

Commercial sources may be
resistant to supplying quantities
required if it will exhaust their pits.
Lack of commercial sources in
Chambers County to provides
material to the Bolivar Peninsula
resulting in high trucking costs.
Trucking duration is highly
dependent on the amount of trucks
available on site for transport. If
there is a trucking shortage,
duration of the project could
increase substantially.

Would require lead-time for real
estate acquisition in project
schedule.

Costs of Land Acquisition are
unknown and will increase the
estimates shown here.

Barge loading and unloading sites
may be limited.

Trucking duration is highly
dependent on the amount of trucks
available on site for transport. If
there is a trucking shortage,
duration of the project could
increase substantially.

il

Consider coordination with City
of Houston on use of material
from future large capital
improvement projects.

Further research and analysis
should be performed to narrow
down preferred land acquisition
areas.

Further research should be
performed on real estate land
acquisition costs and time.
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ER Measure G-5:

This measure involves construction of a large beach fill along portions of West Galveston Island
and Bolivar Peninsula. Due to the large quantity of sand required to construct the beach fill, it
was assumed that only offshore sand sources would have sufficient quantity to construct the
measure. Multiple sand sources were investigated, including dredging of the Sabine Banks,
Heald Banks, and shoreface sediments. The analysis showed that for Bolivar Peninsula portion
of the beach fill, the Sabine bank would be the most cost effective borrow source. A summary of
the advantages and disadvantages of each sand source is shown below in Table 2.

Table 2. Advantages and Disadvantages of ER Measures G-5 material sources

. . 1  Long sail distances. 1  Additional
Sabine and Heald Banks T lgz;%ea?,l;igﬂtlfs of 1 Pipeline locations geotechnical
. ’ restricting available studies and
T Multiple hopper.s could dredge areas. research to

be used in Sabine f  Offshore dredging and better classify

Bank with large dig pump out are potential beach

ZLerZ;;:l) reduce susceptible to weather quality sand

' delays. locations,

f May be safety concerns quantities, and
with hydraulic dredges dredge depths.
loading to scows 307 50 T Environmental
miles offshore. dredging

windows.
1  Feasibility of
hydraulic dredge
working 30-50
miles offshore
(future
technologies).
. Only hydraulic dredges 1  Additional
S?gé;:i;e Sediment 2 E(L(\)/::ssttss;dfc?f\llj\;zzt. can bg used. Offshore geotgchnical
dredging and pump out studies and
Galveston Island. are susceptible to research to better
weather delays. classify potential

1  Shoreface harvesting beach quality
could negatively impact sand locations,
adjacent beach erosion quantities, and
rates. dredge depths.

1  Environmental
dredging
windows.

1 Further studies on
effects of
shoreface

excavation on
nearshore coastal
processes.

393582-C2 | August 31, 2018



Mott MacDonald | Draft Material Source Investigation

ER Measure G-28:

Measure G-28 involves construction of a large initial marsh fill, an out-year marsh fill in 2085,
and island creation. It was assumed that silty sediments would be viable to construct these
features. Multiple sand sources were investigated, including dredging of the Houston Ship
Channel, GIWW, and shoreface sediments, dredging if tidal flood deltas, and placement area
mining. A summary of the advantages and disadvantages of each material source is shown
below in Table 3.

Table 3. Advantages and Disadvantages of ER Measures G-28 material sources

1 No channel maintenance T Future studies should

GIWW maintenance

Ship Channel Dredging

Shoreface Sediment
Dredging

East Galveston Bay Tidal
Flood Shoal Dredging

Mining Placement Areas

dredging event should
provide sufficient
material to fill all initial
marsh creation and
restoration areas.

Large quantities of
available sediment
Lowest costs
Hydraulic dredging
and hopper dredging
both possible

Large quantities of
available sediment.
Sheltered dredge
area.

Large quantities of
available sediment.
Sediment replenished
with maintenance
dredged materials.
Could extend usable life
of placement area.

event has enough
quantity to fill all out-year
marsh areas in one
construction phase.
Highest estimated costs
and durations.

Pipeline placement may
be difficult through
Galveston Island and
around San Luis Pass.
Both cases involve
crossing the west
Galveston Bay and
GIww

Offshore dredging and
pump out are
susceptible to weather
delays.

Only hydraulic dredging
possible.

Shallow bay areas limit
sizes of dredges used.
GIWW limits size of
scow to be used.

Soft material limits
possible load sizes in
SCOWS.

Potential oyster beds
may restrict dredging
areas

GIWW limits size of
scow to be used.

Soft material limits
possible load sizes in
SCows.

evaluate before dredge
surveys from past
maintenance dredging
events to assess typical
shoaling patterns and
maintenance material
locations throughout
the channel.

Maximum feasible
dredge depth past
authorized channel
depth to increase
available quantity.

Additional geotechnical
studies and research to
better classify potential
beach quality sand
locations, quantities, and
dredge depths.
Environmental dredging
windows.

Further studies on
effects of shoreface
excavation on nearshore
coastal processes.

Additional geotechnical
studies and research to
better classify quantities
and dredge dig depths

Further research into
equipment used and
costs.
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ER Measure B-2:

This measure involves construction of a large beach fill along portions of Follets Island. Due to
the large quantity of sand required to construct the beach fill, it was assumed that only offshore
sand sources would have sufficient quantity to construct the measure. Multiple sand sources
were investigated, including dredging of the Sabine Banks, Heald Banks, and Incised Channels.
A summary of the advantages and disadvantages of each sand source is shown below in Table
4,

Table 4. Advantages and Disadvantages of ER Measures B-2 material sources

. » 1  Long sail distances. Additional
Sabine and Heald Banks Large qugntltles of 1  Pipeline locations geotechnical
sanq available. restricting available studies and
Multiple hopper.s could dredge areas. research to
gz:lf (\e/\ﬁthI:rztgrlﬁg Offshore dredging and better classify
pump out are potential beach
areas to reduce susceptible to weather quality sand
duration. delays. locations,
quantities, and
dredge depths.
Environmental
dredging
windows.
Incised Channels Potentially large 1  Long sail distances Addltlona_l
. T Lack of information on geotechnical
qua.nt|t|es of sand the locations of sandy studies and
available. sediments within these research to better
paleochannels. classify potential
1  Potentially large beach quality
amounts of overburden sand locations,
to dredge to get to sand. overburden
1  Offshore dredging and quantities, and
pump out are dredge depths.
susceptible to weather Environmental
delays. dredging
windows.

ER Measure B-12:

Measure B-12 involves construction of a large initial marsh fill and an out-year marsh fill in 2085.
It was assumed that silty sediments would be viable to construct these features. Multiple sand
sources were investigated, including dredging of the GIWW, shoreface sediments, and
placement area mining. A summary of the advantages and disadvantages of each source is

shown below in Table 5.
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Table 5. Advantages and Disadvantages of ER Measures B-12 material sources

‘ ] ] 1 Only has sufficient Future studies
Ship Channel Dredging T GIWW maintenance quantity for initial marsh should evaluate
dredglng ev.erlt should creation. before dredge
provide sufficient surveys from past
material to fi‘II all initial maintenance
marsh greatlon and dredging events
restoration areas. to assess typical
shoaling patterns
and maintenance
material locations
throughout the
channel
Potential for filling
larger marshes
with maintenance
material over
several dredging
cycles.
. - 1  Offshore dredging and Additional
Shoref_ace Sediment 1 Large quantlt!es of pump out are geotechnical
Dredging available sediment susceptible to weather studies and
T Hydraulic dredging delays. research to better
and hopper dredging classify material
both possible is some and dredging
instances. depths.
1 Only source which has Environmental
enough material for all dredging
out-year marsh areas. windows.
Further studies on
effects of
shoreface
excavation on
nearshore coastal
processes.
Mining Placement Areas 1 Sediment replenished None Further research
with maintenance into equipment
dredged materials. used and costs.
1 Could extend usable life

of placement area.

ER Measure M-8:

Measure M-8 involves construction of a large initial marsh fill, an out-year marsh fill in 2085, and
island creation. It was assumed that silty sediments would be viable to construct these features.
Multiple sand sources were investigated, including dredging of the GIWW and mining of the
Colorado River Delta. A summary of the advantages and disadvantages of each sand source is
shown below in Table 6.
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Table 6. Advantages and Disadvantages of ER Measures M-8 material sources

. . . 1  Only has sufficient 1  Potential for filling
Ship Channel Dredging T GIWW maintenance guantity for initial marsh larger marshes with
dred_gmg ev_ept should creation. maintenance
prowd_e sufﬁgent_ . material over several
material to f|‘II all initial dredging cycles.
marsh creation and .
restoration areas. T Future studies
should evaluate
before dredge
surveys from past
maintenance
dredging events to
assess typical
shoaling patterns
and maintenance
material locations
throughout the
channel
Colorado River Delta 1 Large quantit?es of T :I?\t/ierr;trmgﬁga?t;:n% acts of T Additiona_l
available sedlm.ent dredging the delta. geotgchnlcal
1 Only source which has studies and
enough material for all research to better
out-year marsh areas. classify material
1  Material would and dredging
replenish between depths.
initial marsh creation 1 Investigation into
and island restoration potential

and 2065 out-year
marsh creation.

environmental
impacts of dredging
the delta.

ER Measure CA-5:

Measure CA-5 involves construction of an out-year marsh fill in 2085. It was assumed that silty
sediments would be viable to construct this feature. Based on historical shoaling rates,
sufficient material for construction of the out-year nourishment is expected to be available for

harvesting in the adjacent Matgaorda Ship Channel. Due to its project low cost and proximity to
the project site, no other sites were investigated.

ER Measure CA-6:

Measure CA-6 involves construction of an out-year marsh fill in 2085. It was assumed that silty
sediments would be viable to construct this feature. Based on historical shoaling rates,
sufficient material for construction of the out-year nourishment is expected to be available for
harvesting in the adjacent Matgaorda Ship Channel. Due to its project low cost and proximity to
the project site, no other sites were investigated.

ER Measure SP-1:

Measure SP-1 involves construction of a large island restoration adjacent to the Corpus Christi
Ship Channel. Multiple sand sources were investigated, including dredging of the Corpus
Christi Ship Channel and placement area mining. Due to its project low cost and proximity to
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the project site, no other sites were investigated. A summary of the advantages and
disadvantages of each sand source is shown below in Table 7.

Table 7. Measure B-12 Conceptual Cost and Duration Source Summary

Ship Channel Dredging

Mining Placement Areas

1

1

Beneficial reused of
dredged material.
Potential to use both
hopper and hydraulic
dredges.

Not reliant on new
work dredging
schedule.

Potential to use both
hopper and hydraulic
dredges

Pump out locations

may be draft limited.

PCCA has dredged
material areas
(several beneficial
use) already
designated for
placement of new
work dredged
materials.

Pump out locations

may be draft limited.

Near future
coordination with
PCCA required to
use new work
material.

Assess more
potential pump out
locations in the
Redfish Bay and
potentially dredging
access corridors to
allow for deeper draft
vessels.

Consider filling island
areas with
maintenance material
over several dredging
cycles.

Assess more
potential pump out
locations in the
Redfish Bay and
potentially dredging
access corridors to
allow for deeper draft
vessels.

ER Measure W-3:

This alternative involves dredging of the Port Manziel Channel, and placing material on the Gulf
beach or within the Bird Island adjacent to the Port Mansfield Channel. It was assumed that

dredgingwo u | d

be

conducted

using an

180

pump the material to the final placement location. Due to its proximity to the Gulf Beach and
Bird Island, no other sources were investigated for this measure.
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1 Introduction

The following document summarizes the results of the preliminary borrow source
investigation, material harvesting and placement scenarios, and cost estimates for the
Coastal Texas Protection and Restoration Study. A desktop material source investigation
was conducted to help develop conceptual costs for the CSRM and ER measures. The
investigation included review of publicly available references including, but not limited to:
previous studies of diverse material sources, review of available geotechnical data,
available topographic and/or bathymetric data of borrow sources, etc.

As material requirements vary between CSRM and ER measures, the suitability of each
borrow source was evaluated for each measure. Due to the limited data available on most
borrow sources, several assumptions were made regarding the type, quantity, and
availability of sediments within each borrow source when determining the suitability of these
sources. These assumptions are described in greater detail within this report.

After the sources were identified and evaluated, scenarios for transporting the materials to
construct each ER and CSRM measure were developed. The scenarios presented herein
were developed based on understanding of existing equipment availability, typical
contractor methodologies based on previous projects of similar type and scale,
conversations with contractors, and best engineering judgement. The assumptions and
driving factors for each scenario are described for each ER and CSRM alternative scenario.
Feasibility of each source was evaluated based on engineering requirements, available
quantities, and preliminary costs. Environmental impacts due to removal of these borrow
materials were not evaluated and must be considered prior to harvesting of material from
these sites.

Finally, costs were developed for each scenario using internal Mott MacDonald

methodologies for cost estimation. Costs presented within this document were developed to

a preliminary level for comparison purposes only and not to be used for planning or design.

Costs presented herein do not include other direct costs associated with dredging such as
mobilization, sur veyi ngAllcostastimateopnomdend ranje aBIMPo6 s, et
included a 40% contingency to account for any uncertainty and variability in these

estimates. Specific assumptions made for each cost estimate are described later within this

document.

Scenarios and estimates were limited to existing available equipment, but as the
construction dates for these options are currently uncertain and, in the future, new
methodologies and equipment may become available which may be utilized to optimize the
construction of these projects. Also, due to the scale and size of most of these projects, new
innovations may arise to help meet the specific needs for construction of the specific
alternatives.
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2 Material Requirements

The material source investigation includes materials to construct the Coastal Risk Management
(CSRM) components: Ring levee around Galveston, levees along Bolivar and West Galveston.
This document investigates materials to construct the following Ecosystem Restoration (ER)
measures: G-5, G-28, B-2, B-12, M-8, CA-5, CA-6, SP-1, W-3. Three primary materials are
required for construction of the measures: beach quality sand for beach nourishments, silty
sand for marsh and island creation, and clay for levees. The following sections list the quantities
of each material for the different measures, as provided by the United States Army Corps of
Engineers (USACE).

Two ER measures require locating sand sources for beach and dune restoration, G-5: Bolivar
Peninsula/Galveston Island Gulf Beach and Dune Restoration, B-2- Folletté sland Gulf Beach
and Dune Restoration. Sand sources for these measures require considerations for initial
construction as well as renourishments occurring every 10 years for the 50 year life of the
project.

Table 8. Ecosystem Restoration Measures: Sand

B-2: Folletts Island Gulf 8,782,000 11,639,000 20,421,000
Beach and Dune *(2,327,800 CY per cycle)

Restoration

G-5: Bolivar 33,513,238 (low) 27,602,760 70,458,000
Peninsula/Galveston 1 66,889,926 *(5,520,552 CY per cycle)

Island Gulf Beach and (high)

Dune Restoration
* Assumed renourishment at 10-year cycles
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Bolivar Peninsula

Houston Ship Channel Entrance
Channel

v

Gulf of Mexico

Follets Island ER Measures
B-2 Follets Island Gulf Beach and
Dune Restoration -

G-5: Bolivar Peninsula/Galveston Island -ﬁ
Gulf Beach and Dune Restoration —‘

Figure 1. Overview of B-2 and G-5 ER measures

2.2 Clay

CSRM Alternative A, a storm surge protection system requiring clay materials, is made up of the
following components: levees, floodwalls, barrier walls, seawalls, and gate structures for
navigation channels, roadways and railroads and pump stations. The levees and seawall are to
extend along the Bolivar Peninsula and along West Galveston Island. Additionally, levees may
be required as part of the construction of the gate structures to be constructed at Clear Creek
Channel and Dickinson Bayou. Information provided by the USACE indicated the levees are to
be built with clay material at a 1V:3H side slope . Clays can be classified by their plasticity index
(PI). Highly plastic clays (CH) have a PI approximately greater than 20 and medium to low
plasticity clays (CL and CL-ML) have Pls ranging from 0 i 20 (Das, 2000).

According to the USACE engineering manual for the design and construction of levees (EM
1100-2-1913), almost any soil is appropriate for the construction of levees, except for very wet,
fine grained soils or highly organic soils. In highly plastic clays, shallow slide failures may occur
in levee slopes after heavy rainfall, potentially a result of moisture gain and water forces in
cracks that developed due to shrinkage during dry weather. This risk of failure can be mitigated
by using less plastic soils near the levee slope surfaces or by stabilization of the surface soils
(USACE, 2000).

Figure 2 displays the locations for the reaches considered for clay and Table 9 lists the
approximate amounts required for construction.
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Table 9. Required Clay Quantities

East of Entrance Channel Crossing

Length of levee (mi) Quantity (CY)
Eastern Tie In 23 776,790
Bolivar East 7.7 2,667,510
Bolivar Central 8.2 2,096,449
Bolivar West 9 2,195,467
West of Entrance Channel Crossing

Length of levee (mi) Quantity (CY)
Galveston Ring Levee 5.0 515,707
Galveston East 6.8 1,285,054
Galveston Central 3.2 518,476
Galveston West 4.9 1,718,077
Gate Structures

Length of levee (mi) Quantity (CY)
Clear Creek Channel 0.24 14,700
Dickinson Bayou 1.1 69,300
TOTAL 11,857,530
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Figure 2. CSRM Alternative A feature locations
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For this assessment, it is assumed that soft material composed of mostly mud and clay, the type
of material typically associated with maintenance dredging material, will be what is mostly used
in marsh creation and the island creation restoration ER measures. The measures and their
required quantities as provided by the USACE are listed in Table 10.

Table 10: Marsh Creation and Island Restoration Ecosystem Restoration Measures

G-28: Bolivar Peninsula and West
Bay GIWW Shoreline and Island
Protection

B-12: Bastrop Bay, Oyster Lake,
West Bay, and GIWW Shoreline
Protection

M-8: East Matagorda Bay Shoreline
Protection

CA-5: Keller Bay Restoration

CA-6: Powderhorn Shoreline
Protection and Wetland Restoration

SP-1: Redfish Bay Protection and
Enhancement

W-3: Port Mansfield Channel,
Island Rookery, and Hydrologic
Restoration

482,137 10,117,098 5,822,819 16,422,054
399,863 29,060,231 29,460,094
173,696 8,858,717 1,195,299 10,227,712
914,647 914,647
385,760 385,760
6,685,556 6,685,556

W-3 is a measure to restore circulation in the Lower Laguna Madre. The
sediment from the dredging will be placed on a bird island and north of the
Mansfield Pass jetty.

The table provides quantities for initial marsh creation and out year marsh creation. The initial
marsh and island creation components are to require sources which can supply fill material in
the near future (5-10 years) while the out-year marsh creation components are to be
constructed in the year 2065. For this study is assumed that each component of an ER measure
will be completed as a single project and will require sediment sources with enough existing
volume to complete them in one construction phase.
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3 Overall Assessment of Borrow Sources

The Sabine and Heald Banks are Gulf of Mexico sand banks located approximately 50 and 30
miles off the coast of east Texas respectively. The banks are mainly composed of beach quality,
fine to coarse sands. The average water depth at both the Sabine and Heald Banks is
approximately 30 ft. While many other offshore sand and gravel deposits are at depths nor
currently feasible for use as fill, the shallower waters within the banks makes dredging of these
materials feasible. Previous studies have estimated that there is potentially 1.8 billion cubic
yards of sand located within the Sabine and Heald banks that could be considered compatible
for beach replenishment along the Texas Gulf Coast beaches (Freese & Nichols, 2016).

The location of the banks near the Texas and Louisiana shoreline add to the viability of these
areas as a potential borrow source. The material from the eastern portion of the

Sabine bank has historically been used for beach nourishments along the Louisiana coast as
the banks are much closer to shore in that area. The western end of the Sabine bank and the
Heald Bank remain largely untouched as they are farther from shore making it less economical
to harvest these materials for use on Texas beaches, but with the dwindling supply of nearshore
beach quality sediments the banks will become a viable source of sand for beach nourishments.
Of all the sand sources investigated as part of this study, the Sabine and Heald banks are easily
capable of meeting the total sand volume requirements for the G-5 and B-2 Ecosystem
Restoration Measures (approx. 91 million cubic yards).

As part of this study, Mott MacDonald has reviewed publicly available data on the Sabine and
Heald banks, including geotechnical boring, grab samples, bathymetry and previous studies.
Using this information, along with NOAA coastal relief model bathymetry, volume estimates for
sand available were made for the banks. These estimates are conservative as they only
account for areas within the banks where sand is available at the surface (no overburden).
Volumes were estimated by developing a surface based on publicly available boring data for the
areas within the banks where the sand extended from the seafloor down to some depth. Buffers
were also placed along known pipeline locations (assumedtobeappr oxi mately 10006 on ei't
side of pipelines) to account for actual buffers required for dredging adjacent to these structures
(Michael Miner, personal communication, May 31 2018). The volume was only calculated for the
area encompassed by the available borings within the banks. Based on this data the sand
volume was estimated at approximately 169 million cubic yards for the Sabine Bank and 27.5
million cubic yards for the Heald banks. While previous estimates have shown much higher
quantities of material available, this estimate represents a conservative volume of material that
can be easily accessed with no overburden material. Further investigation is necessary for
determining the exact extents, quantity, and character of the material for determining the exact
location to be dredge prior to harvesting of material from these areas but the current data shows
that most of the material is concentrated throughout the shallowest areas of the bank as shown
in Figure 3 and Figure 4 respectively.
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Figure 3. Sabine Bank Harvest Area
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Figure 4. Heald Bank Harvest Area

While there is plenty of sandy material available at the banks, one drawback to obtaining
material from these areas are the far distances from the potential project sites. The center of the
Heald bank is approximately 31 nautical miles from the Galveston bay entrance while the
distance to the Sabine bank varies from 45-50 nautical miles from the Galveston bay entrance.
These distances are why, currently, this material has not been accessed for the nourishment of
Texas beaches. The costs of dredging increase dramatically with distance and for smaller scale
projects, it is not economically viable to use these sediments. However, due to growing scale of
nourishment projects and dwindling quantities of nearshore beach quality sediments, the banks
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are becoming more appealing as borrow sources. To obtain the quantities required for large
scale fill projects such as Ecosystem Restoration Measures G-5 and B-2 several borrow sites
would need to be considered if the banks are not used. This would increase dredging costs as it
would require the contractor must mobilize to multiple locations to source the material.
Depending on the quantity of material and amount of locations to be dredged, it would become
more economically viable to transport the material from a single, farther source such as the
Sabine and Heald banks.

Shoreface sediments for this study are sediment within 10 miles of the Gulf of Mexico coastline.
As part of this study, Mott MacDonald have reviewed publicly available data on shoreface
sediments offshore from the Bolivar Peninsula, Galveston Island, Folletté s | s | and, and the
Brazos River Delta. The data review included examination of geotechnical borings, bathymetry
surveys, and previous studies. All geotechnical borings were obtained from the Texas Coastal
Sediment Geodatabase (TxSed), compiled by the Texas General Land Office, under a Coastal
Impact Assistance Program (CIAP) grant (GLO, 2018). Shoreface borings were assessed on
whether the material was potentially suitable for beach nourishment based on an estimated
percentage of sand shown in the borings. If borings showed 70-100% sand, they were classified
as potentially beach quality and were considered, for sources of sand for the ER measures
which require beach and dune nourishment. Consideration was also given to the viability of
each source based on the distance to a given ER measure. Sources with prohibitively long
pumping distances were eliminated from consideration. Further discussion of source selection
is conducted in Section 4. It should be noted that harvesting of shoreface sediments could
result in a more energetic nearshore wave climate, which could have impacts on shoreline
erosion. During future phases of the study, a comprehensive analysis of nearshore wave
climate and shoreline retreat should be conducted if shoreface sediments are used as sources.

Figure 5 displays the locations of the borings evaluated for the Bolivar shoreface. Boring logs
were obtained for 48 boreholes with the length of the cores ranging from 0.5 to 20 FT. Many of
these borings showed a high percentage of muddy, clayey sand/sand clay, and silty clay
materials. Descriptions for the clay materials varied between soft to stiff. Only a few borings
were described as mostly fine sand. Although a couple of borings did show a layer of fine sand
beneath the clay and mud, the start depth of this layer varied considerably from 3 ft to 13 ft
below the seafloor. More borings drilled to depths 10 to 20 ft below the seafloor would be
required to assess whether there are nearshore areas where the clay and mud is overburden
atop a potential sand source which could be used for beach nourishment. For this study the
shoreface material off Bolivar Peninsula was considered largely unsuitable for nourishing the
adjacent beaches and was only considered as a potential source of material for marsh creation
and restoration measures. The material distribution for the shoreface materials off Bolivar
Peninsula was estimated as 30% Sand, 50% mud and silt, and 20% stiff clay.

Volumes were estimated by developing a surface based on the available boring data for the

areas shown on Figure 6 extended from the seafloor down to the bottom of the boring or the

bottom of a layer of mud above fine sand. Buffers were also placed along known pipeline

| ocations (approximately 10006 on either side of pipeli
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for dredging adjacent to these structures. The volume was only calculated for the area
encompassed by the available borings and are shown in Table 11.

Shoreface Borings: Potential beach quality sand( >70% sand)

Shoreface Borings: Primarily muddy, silty and clayey materials i.

| Source: Texas Coastal Sediments Geodatabase

1000 ft
offsets for
pipelines
offsets

Figure 5. Bolivar Peninsula Shoreface Boring Locations

Table 11. Bolivar Peninsula Shoreface Estimated Sediment Quantities

Average Sediment Layer
Area [FT?]  Volume [CY]
Depth [FT]

3,000,000,000 401,000,000 3.6

3.2.2 Galveston Island

Figure 6 displays the locations of the borings assessed for the Galveston Island shoreface
sediments. Boring logs were obtained for 78 boreholes with the length of the cores ranging from
0.5 to 20 FT. The borings show that there is potential for beach quality sand (material
distribution with sand > 70%) between the -15 to -30 FT contour lines. Beyond the -30 FT
contour, the borings show an increase in mud and clay sediment. For this study the areas
evaluated to potentially have beach quality sand were considered as a potential sand source for
the beach and dune nourishment ER measures. The available boring logs provide limited to no
information regarding the grain size distribution of the potential sand and further analysis will
need to be completed regarding whether the sand available is suitable for nourishment. The
remaining material was considered as a potential source of material for marsh creation and
restoration measures. The material distribution for the non-beach quality shoreface materials off
Galveston Island was estimated as 40% Sand, and 60% mud and silt.

Volumes were estimated by developing a surface based on the available boring data for the

areas shown on Figure 6 extended from the seafloor down to the bottom of the boring or the

bottom of the first layer of material (either mud or sand). Buffers were also placed along known

pipeline | ocations (approximately 10006 on either side
required for dredging adjacent to these structures. The volume was only calculated for the area

encompassed by the available borings and are shown in Table 12.
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offset
for
pipeline

Shoreface Borings: Potential beach quality sand

Shoreface Borings: Primarily muddy, silty and clayey materials i.

Source: Texas Coastal Sediments Geodatabase

Figure 6. Galveston Island Shoreface Boring Locations

Table 12. Galveston Island Shoreface Estimated Sediment Quantities

Area[FT?] Volume[CY] Average Sediment Layer

Depth [FT]
Potentially beach quality sand 1,200,000,000 402,000,000 9.0
Primarily muddy, silty, and clayey materials  3,300,000,000 674,000,000 5.5

Additional sand sources may become available for short period of time following a large storm
event. Large storms may uncover sand banks by removing fine and soft sediments as well as
create new sand bars due to the cross-shore transport of sand from the beaches into the deeper
areas of the shoreface. Following Hurricane lke approximately 2,300,000 to 3,900,000 cubic
yards of sand was available in shoreface sand bars. These sources of sand will only be
available for a short period of time after a storm (6-12 months) as natural sediment processes
along the shoreline will cover and enrich the sand with fine silts and clays (Freese & Nichols,
2016).

3.2.3 Folletté s | s| and

Figure 7 displays the locations of the borings assessed for the shoreface sediments offshore of
Galveston Island. Boring logs were obtained for 8 boreholes with the length of the cores ranging
from 14 to 20 FT. Threes of the borings indicated potential sand from the seafloor to depths of 4
T 9 FT firm and stiff clay beneath. The remaining borings indicated a layer of very soft mud to
depths 1.5 to 6 FT below the seafloor surface with firm and stiff clay beneath. Due to the
minimal boring data available, these shoreface sediments were not considered as a suitable
source of sand for the beach and dune nourishment ER measures. It is possible that between
the 20 FT and 30 FT contour that there are shoreface sand bars which could be used as a
potential material source, however more boreholes are required to make that determination. For
this study, shoreface sediments off Follettd sland were only considered as a potential source of
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material for marsh creation and restoration measures. The material distribution for the shoreface
materials off Follettd was estimated as 40% Sand, 45% mud and silt, and 15% stiff clay.

Volumes were estimated by developing a surface based on the available boring data for the

areas shown on Figure 7 extended from the seafloor down to the bottom of the boring or the

bottom of the first layer of material (either mud or sand). Buffers were also placed along known

pipeline | ocations (approximately 10006 on either side
required for dredging adjacent to these structures. The volume was only calculated for the area

encompassed by the available borings and are shown in Table 13.

Figure 7. Follett& Island Shoreface Boring Locations

Table 13. Follettd s | sShoaefiade Estimated Sediment Quantities

537,000,000 76,000,000 3.8

Figure 8 displays the locations of the borings assessed for the shoreface sediments within the
Brazos River Delta. Boring logs were obtained for 33 boreholes with the length of the cores
ranging from 1 to 6 FT. While a few of the borings displayed a thin layer of sand in the top 0.5
FT of the core, most of borings were described as mud/clayey silt with 57 20% sand. The
Brazos Delta was only considered as a potential material source for marsh creation and
restoration measures with the estimated material distribution as 25% sand an 75% mud & silt.

Volumes were estimated by developing a surface based on the available boring data for the
areas shown on Figure 8 extended from the seafloor down to the bottom of the boring or the
bottom of a the layer of material (either mud or sand). Buffers were also placed along known
pipelinel ocati ons (approximately 10006 on either side of pi
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